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. . brown planthopper {Nihparvata lugens) of 8 strain bav- 

' ' ing resistance to oiganophosphate chemicals were re- 

\ f jCH 2" n m leased into the net and the pots were placed in a con- 

\ — / B stant temperature chamber. Two days later, the number 

5 of dead insects was examined, and the kill ratio was 

(described in Japanese Laid-Open Patent Publication calculated. . 

No. 91064) In the same way as above, the kul ratio on white- 
backed planthopper (Sogaiefla fitrcifera) and organo- 

' w-2 jq phosphate-resistant smaller brown planthoppcr (LaodeL 

a I I phax srriaiellus) was calculated 

CHjCHj— N 0 Compared with comparison compounds W-l, W-2 

II and Q-l for example the following compounds accord- 

N " CN m g to the invention exhibited a considerably better 

p.j pounds No. 4, 5, 8, 9, 25, 27, 63, 67. 

EXAMPLE 8 (biological test) 

20 Test on green peach aphids (Myzus persicoe) having 
resistance to organophosphate and carbamate chemicals 

Testing method 

(described in Japanese Laid-Open Patent Publication _ _ Bred green peach aphids having resistance to organo- 

No 196877/1984) phosphates and carbamates were inoculated on egg- 

plant (black elongate variety) seedlings, about 20 cm 

EXAMPLE 6 (biological test) ^ grown in ungla2ed pots having a diameter of 15 cm 

Test on organophosphate-resistant green rice a t a rate of about 200 per seedling. One day after the 

leafhoppers (Nephotettix cincticeps) ^ inoculation, a water dilution of each of the active com- 

Preparation of a test chemical pounds in a piedetcnnined concentration prepared as in 

Solvent: 3 parts by weight of xylene Example 6 was sprayed in sufficient amounts by means 

Emulsificn I part by weight of polyoxyethylenc al- of a spray gun. After the spraying, the pots were left to 

kylphenyl ether stand in a greenhouse kept at 28' C. Twenty-four hours 

To prepare a preparation of a suitable active com- 35 ^ itT ^ spraying, the kill ratio was calculated. The 

pound, 1 pan by weight of the active compound was abovc test was carried out through two replicates, 

mixed with the above amount of the solvent containing Compared with comparison compounds W-l, W-2 

the above amount of the ernulsifier, and the mixture was £ f example the following compounds accort- 

diluted with water to a predetermined concentrate £ ^ ^biled a considerably better 

Testing method . . . 40 eff ainst Myzus persicae: Compounds No. 4, 5, 

A water dilution of each of the active compounds in a pre- £ 2? J 65 * 6? & 

determined concentration prepared as above was sprayed onto rice ^be bio'logical 'tests shown in Examples 6, 7 and « are 

plants, about 10 cm [all] tall, grown in pots having a diameter of . ^ wajnplcs of ^ insecticidal use of the com- 

12 cm at a rate of 10 ml per pot The sprayed chemical was dried, pounds of ^ y^ t compounds of this inveu- 

and a wire net having a diameter of 7 cm and a height of 14 cm ^ showo faitm are typical examples, and the utility 

was put over each of the pots, and 30 female imagoes of rice of tbc j„vention is not to be limited to these examples 

leafhopper of a strain having resistance to organophosphate alone. 

chemicals were released into the net. The pots were placed in a j t fec un derstood that the specification and exam- 
constant-temperature chamber. Two days later, the number of 50 ^ m illustrative but not limitative of the present 
dead insects was examined, and the kill ratio was calculated. invention and that other embodiments within the spirit 
Compared with comparison compounds W-l, W-2 and Q2 and scope of the invention will suggest themselves to 

for example the following compounds according to the invention those skilled in the an. 

exhibited a considerably better [efficiacy] efficacy : Compound We claim: 

Nos. 4, 5, 8,9, 25, 27, 54, 65, 67, 69, 79. 1. A heterocyclic compound of the formula 



EXAMPLE 7 (biological test) 

Test on planthoppers ^ 
Testing method 

A water dilution of each of the active compounds in 
a predetermined concentration prepared as in the pre- 
ceding example was sprayed onto rice plants, 10 cm tall, 
grown in pots having a diameter of 12 cm at a rate of 10 65 
ml per pot. The sprayed chemical was dried, and a wire 
net having a diameter of 7 cm and a height of 14 cm was 
put over each of the pots, and 30 female imagoes of 



Z.-CH-N X 

n 

N— CN 

wherein 

Rl represents a hydrogen atom or a methyl group, 
A represents an ethylene group which may be substi- 
tuted by methyl, 
X representsfan oxygen or sulfur atom or the group 
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-N-R 2 o^J-CH-R J F— ^ V-CHi-N 



5 — / U "1 

in whichfe 2 represents a hydrogen atom, a C1-C4 N ~ N-CNj 
aJkyl group which may be substituted by a substitu* 

cnt selected from halogens, C1-C4 alkoxy groups, k A compound according to claim 1, wherein such 

Ci-G alkylthio groups and cyano, a C2-C4 alkenyl compound is H2-methyl-5-pyridylmethyl>2- 

group, a C2-C4 alkynyl group, a pyridylmethyl 10 cyanoiroinoinudazolidine of the formula 
group which may be substituted by halogen and/or 

methyl, a benzyl group which may be substituted . > 

by halogen and/or methyl, a formyl group, an / \ ■ 

alkylcarbonyl group having 1 to 2 carbon atoms in CHj— ^ ^-cm-* 

the alkyl moiety which may be substituted by halo- 15 N -/ k-cn! 

gen, a phcnylcaxbonyl group which may be substi- J 

ruted by halogen and/or methyl an alkozy or aj. r claim 1, wherein such 

kylthiocarbonyl group having 1 to 4 carbon atoms JS* p b ]<x % Moro-5-pvridylmethyi).2. 

in the alkyl moiety, a phenoxycarbonyl grou* a ^Uiothiazolidine of the fonnuli 

C1-C4 alkyl5ulfonyl group which may be substi- xu wjrm 

tuted by halogen or a phenylsulfony) group which 

M» may be substituted by methyfl f \ | | 

ig R3 represents a hydrogen atciffi or a C1-C7 alkyl Q / \_chj-n s . 

5 group, and 25 / *7 

S Z represents a 3-pyridyl group or a 4-pyridyl group N ft_CN J 

SI optionally substituted by at least one substituent - J 

\J selected from halogen atoms, alkyl groups having 1 7 An i nS ecticidal composition comprising an insecti- 

to 4 carbon atoms, alkoxy groups having 1 to 4 c idaiiy effective amount of a compound according to 

carbon atoms, alkylthio groups having 1 to 4 car- 3Q claim lan( ) a diluent 

IQ bon atoms, haloalkyl groups having 1 to 4 carbon g A method of combating insects which comprises 

rjft atoms, haloalkoxy groups having 1 to 4 carbon applying to such insects or to an insect habitat an insec- 

^* atoms, alkylsulfonyl groups having 1 to 4 carbon ticidally effective amount of a compound according to 

2 _^ atoms, a cyano group and a nitro group. clajm 1. 

Q V*2. A compound according to claim 1, wherein 35 RTThe method according to claim 8, wherein such 

j TO represents a hydrogen atom, compound is 

A represents an ethylene group, ^2K:hlo^o-^pyridylmethyl>2<yaJloiInmoimid^lt- 

M X represenu a sulfur atom or the group dine, 

_g 1^2-fluoro-5-pyridylmethyl>2<7ariouTmioiniidazoli- 

40 dine, 

M j 1^2^hloro-3-pyridylmemyI)-2Hryanoiminotetrahy- 

flj — NH. dropyrimidine, 

and o±cc**S? l^- m cthyl-5-pyridylmethyl>2^yanouninoimida2oli- 



C C ' Z represents a 3-pyridyl group or a 4-pyridyl ^mm. dine, 

optionally substituted by at least one substituent selected 45 i^hlorc-5-thjazoiylme^ 
fmm a rflourinel fluorine atom, a chlorine atom, a bromine dine,/ " 

atom a methyl gro^rnethoxy group, a methylthio group, l^luW?^ 

a trifluoromethyl group, a trifluoromethoxy group, a ^^S^azinylmethyW. 

methylsulfonyl group, a cyano group and a nitro groupj jq \^ Q ^J^ 0 ^ t$ 

(3. A compound according to claim 1, wherein such i^2^hlcjo-5-pyridylmethyl>2<yanoiinmothia2oli* 
compound is H2-chloro-5-pyridylmethyl)-2. dine, 



compound is H2-chloro-5-pyridylmethyl)-2. UUJ „, 

cyanoiminoimidazolidine of the formula ^ H2<hloro-5-pyridylmethyl>2<yanoiminotetrahydro- 

2H-U-thiazine 

35 l^2<hloro-5-tmazolylmethyl>2<yanoiminothiazoli- 

I I dine, > 

-CH2— N NH. l^2-methyl-5-pyrazmylmethyI>2^anoimmothiazoli- 

^ / *lf *i dine,' 

N N— CN j l^-mcthyl-5-thiaiolylmethyr>2^yanoiminothiazoli- 

r 60 dine, or 

M. A compound according to claim 1, wherein such l^U,5-thiaziazol-3-ylmethyl)*2<yanoirjunothiazoli- 

compound is M2-fluoro-5-pyridylmethyl>2- dineTj 

cyanoiminoimidazolidine of the formula J • • • • • 
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